General Considerations:
The Al(III) aminotriphenolate complexes and the starting ligands were synthesized according to reported literature procedures. [1, 2] Commercially available fatty acids, solvents, co-catalysts, oxidants were purchased from various commercial sources (Acros, Aldrich and TCI) and used without further purification. Carbon dioxide (purchased from PRAXAIR) was used without further purification or drying prior to its use. 1 H NMR and 13 C NMR spectra were recorded at rt on a Bruker AV-300, AV-400 or AV-500 spectrometer and referenced to the residual deuterated solvent signals. Diastereo-isomeric ratios (dr´s) were calculated from the corresponding 1 H NMR spectra using signal integration where possible; alternatively, integrable 13 C NMR spectra were recorded with a 500 MHz AV-500 spectrometer. All reported NMR values are given in parts per million (ppm). FT-IR measurements were carried out on a Bruker Optics FTIR Alpha spectrometer equipped with a DTGS detector, KBr beam splitter at 4 cm -1 resolution. Mass spectrometric analyses were performed by the Research Support Group at ICIQ.
Experimental Procedures:
Acid protection method (typical procedure):
1 g of fatty acid and 5 mg of para-toluenesulfonic acid (mono-hydrate) were dissolved in MeOH (50 mL). The reaction mixture was heated to reflux for 3 h. Hereafter, the solvent was removed in vacuo (rotary evaporator) and the fatty ester product was used without further purification in the next step -i.e. epoxidation.
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Epoxidation method (typical procedure):
1 g of the methyl ester was dissolved in CH 2 Cl 2 (40 mL) and cooled to 0 ºC. Then metachloroperbenzoic acid (1.2 equiv) was slowly added to this solution. The reaction mixture was left stirring for 12 h at rt. The solution was then washed with an aqueous solution of Na 2 SO 3 (3 × 30 mL, 1 M), a saturated aqueous solution of NaHCO 3 (3 × 30 mL) and brine. The organic phase was dried over sodium sulfate and the product was obtained after removal of the solvent in vacuo using a rotary evaporator.
Carbonate formation (Screening experiments):
The screening experiments of all fatty acid carbonate syntheses were done by using a HEL pressure multi-reactor (HEL CAT 24 ) with 24 vials of 10  75 mm. The epoxide substrate (0.32 mmol) was introduced into a vial of the HEL with a pre-selected loading of catalyst and co-catalyst and solvent volume. The HEL was pressurized to 10 bar with CO 2 and heated to the desired temperature. The reaction mixture was stirring for 24-48 h. After cooling to ambient temperature, the crude product was analyzed by 1 H NMR (CDCl 3 ) to determinate the conversion, selectivity and cis/trans ratio.
Carbonate formation (scaled-up experiments to isolate):
The epoxide substrate (0.5 g) was introduced into a 30 mL autoclave with a pre-selected loading of catalyst (Al-complex) and co-catalyst (nucleophile) and solvent where required. The autoclave was heated to the desired temperature, pressurized to 10 bar with CO 2 and the reaction mixture left stirring for 2448 h. Then, after cooling to ambient temperature, the reaction was carefully and slowly vented, and the crude product analyzed by 1 H NMR and 13 C NMR (CDCl 3 ). The product was purified by flash chromatography (silica gel, EtOAc/hexane) following subsequent removal of the solvent using rotary evaporation.
1 H-NMR and 13 C-NMR Data of Epoxide Products:
cis-Methyl 8-(3-octyloxiran-2-yl)octanoate (A in the main text). [3]
1 H-NMR and 13 C-NMR Data of Carbonate Products and MS Analysis.
Methyl 8-(5-octyl-2-oxo-1,3-dioxolan-4-yl)octanoate (5 in the main text). 
For the major isomer of 5 (cis):
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Methyl 8-(2-oxo-5-((2-oxo-5-pentyl-1,3-dioxolan-4-yl)methyl)-1,3-dioxolan-4-yl)octanoate (6 in the main text). Note: mixture of diasteroisomers, two cis diastereoisomers (97%) and two trans diastereoisomers (3%).
For the major isomers of 6 (cis):
1 H NMR (400 MHz, CDCl 3 ) δ 4. 
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Methyl 8-(5-((5-((5-ethyl-2-oxo-1,3-dioxolan-4-yl)methyl)-2-oxo-1,3-dioxolan-4-yl)methyl)-2-oxo-1,3-dioxolan-4-yl)octanoate (7). Note: mixture of diastereoisomers, four cis diastereoisomers (96%) and four trans diastereoisomers (4%).
For the major isomers of 7 (cis):
1 H NMR (500 MHz, CDCl Figure S1 . 1 H-NMR reaction crude of cyclic carbonate 5 (data for the product obtained using the conditions reported in Table 1, entry 18 ). The NMR analysis shows the high chemo-selectivity towards cyclic carbonate formation and the virtual absence of methyl 9-oxooctadecanoate (5b) and methyl 10-oxooctadecanoate (5c), see below for a visual: Figure S2 . Methyl 9-oxooctadecanoate (5b) and Methyl 10-oxooctadecanoate (5c). Original data ( 1 H-NMR and 13 C-NMR data) for 5b and 5c can be found in the Supplementary Information of reference [3] . 
Kinetic Studies with and without Al Catalyst (3) for the Conversion of Oleate (A).
